Membrane-initiated steroid action in breast and prostate cancer.
The mode of action of steroid hormones has been extended in recent years. In addition to their classical nuclear action (acting as transcription factors), they can also regulate cell-signaling phosphorylation cascades and exert actions that are initiated at the membrane and which, in most cases, are rapid. Even though research in this field was intensified during the last decade the nature of the up-stream receptor targets that mediates these rapid non-genomic actions remains to be better established. However, it became obvious that steroid signaling is not uniform, with a variety of modes of rapid action being described. There are several studies speculating a classical steroid receptor involvement in the rapid effects of steroids, localized at the cytoplasmic membrane and mediating effects directly or indirectly, via interactions with specific membrane structures (estrogen receptor (ER) isoforms have been shown to localize in caveolae) and/or other membrane receptors (like growth factor receptor). In addition, there are reports that suggest the existence of a distinct receptor, associated to the plasma membrane, being different from the classical, intracellular one. Non-genomic/extranuclear actions of steroids have been described in a number of different normal or cancer tissues independently of the presence of classical nuclear steroid receptors. In the present work, we review briefly the identification and signaling events of membrane-initiated steroid (androgen and estrogen) action in breast and prostate cancer cell lines and clinical specimens. Furthermore, we discuss the interaction of cytokine/growth factor receptors with membrane-acting steroids and their potential clinical implications.